O utcomes research examines the effects of medical care interventions and policies on the health outcomes of individuals and society. 1 Investigators conducting outcomes research seek to inform the development of clinical practice guidelines, to evaluate the quality of medical care, and to foster effective interventions to improve the quality of care. 2 Outcomes research has traditionally used quantitative sciences to examine the utilization, cost, and clinical effectiveness of medical care through randomized and nonrandomized experimental designs. Quantitative methods are not as well suited to measure other complex aspects of the healthcare delivery system, such as organizational change, clinical leadership in implementing evidence-based guidelines, and patient perceptions of quality of care, which are also critical issues in outcomes research. 3-7 These more nuanced aspects of healthcare delivery may be most appropriately examined with qualitative research methods. 8 -10 Qualitative approaches are becoming more common in clinical medicine and health services research. 5, [11] [12] [13] [14] [15] Federal encouragement of qualitative research is regularly reflected in funding program announcements issued by the National Institutes of Health. 16 For more than a decade, federal agencies and foundations such as the National Science Foundation have demonstrated a commitment to supporting qualitative research through funding scientific conferences, workshops, and monographs on this field of inquiry. [17] [18] [19] [20] Despite this steady growth in qualitative research, outcomes investigators in cardiology have relatively little guidance on when and how best to implement these methods in their investigations.
O utcomes research examines the effects of medical care interventions and policies on the health outcomes of individuals and society. 1 Investigators conducting outcomes research seek to inform the development of clinical practice guidelines, to evaluate the quality of medical care, and to foster effective interventions to improve the quality of care. 2 Outcomes research has traditionally used quantitative sciences to examine the utilization, cost, and clinical effectiveness of medical care through randomized and nonrandomized experimental designs. Quantitative methods are not as well suited to measure other complex aspects of the healthcare delivery system, such as organizational change, clinical leadership in implementing evidence-based guidelines, and patient perceptions of quality of care, which are also critical issues in outcomes research. [3] [4] [5] [6] [7] These more nuanced aspects of healthcare delivery may be most appropriately examined with qualitative research methods. 8 -10 Qualitative approaches are becoming more common in clinical medicine and health services research. 5, [11] [12] [13] [14] [15] Federal encouragement of qualitative research is regularly reflected in funding program announcements issued by the National Institutes of Health. 16 For more than a decade, federal agencies and foundations such as the National Science Foundation have demonstrated a commitment to supporting qualitative research through funding scientific conferences, workshops, and monographs on this field of inquiry. [17] [18] [19] [20] Despite this steady growth in qualitative research, outcomes investigators in cardiology have relatively little guidance on when and how best to implement these methods in their investigations.
The purpose of the present report is to introduce qualitative methods as providing unique and critical contributions to outcomes research. This report will describe the situations in which qualitative approaches are most helpful; summarize the primary principles and practices in study design, sampling, data collection, and data analysis for qualitative studies; present representative examples of cardiovascular outcomes research that uses qualitative methods; and synthesize current standards for ensuring rigor and enhancing credibility of qualitative research.
Defining Qualitative Research
Qualitative research is a form of scientific inquiry that spans different disciplines, fields, and subject matter and comprises many varied approaches. 21 Qualitative methods can be used to understand complex social processes, to capture essential aspects of a phenomenon from the perspective of study participants, 5 and to uncover beliefs, values, and motivations that underlie individual health behaviors. [22] [23] [24] Such research can also illuminate aspects of organizational context and healthcare delivery that influence organizational performance and quality of care. 10, 25 Qualitative studies are often exploratory in nature and seek to generate novel insights 9, 23, 26, 27 using inductive (starting with observations and developing hypotheses) rather than deductive (starting with extant hypotheses and testing them with observations) approaches.
Qualitative research can be distinguished from quantitative research in several ways. First, whereas quantitative research counts occurrences (eg, estimates prevalence, frequency, magnitude, incidence), qualitative research describes the complexity, breadth, or range of occurrences or phenomena. Second, whereas quantitative research seeks to statistically test hypotheses, qualitative research seeks to generate hypotheses about a phenomenon, its precursors, and its consequences. Third, quantitative research is performed in randomized or nonrandomized experimental and natural settings and generates numeric data through standardized processes and instruments with predetermined response categories. Qualitative research occurs in natural (rather than experimental) settings and produces text-based data through open-ended discussions and observations. Mixed methods, in which quantitative and qualitative methods are combined, are increasingly recognized as valuable, because they can capitalize on the respective strengths of each approach. 28 Pairing quantitative and qualitative components of a larger study can achieve various aims, including corroborating findings, generating more complete data, and using results from 1 method to enhance insights attained with the complementary method. 29, 30 Approaches to mixedmethods studies differ on the basis of the sequence in which the components occur and the emphasis given to each. 29, 30 The qualitative and quantitative components may be per-formed concurrently or sequentially, and emphasis may be placed on either component or equal weight given to both. For instance, a preliminary qualitative component may serve to generate hypotheses or to develop the content for a questionnaire to be used in a follow-up quantitative study. Conversely, a preliminary quantitative component may generate surprising or inconsistent findings that may be examined in greater depth with a follow-up qualitative component. Strategies to enhance the validity of mixed-methods studies include recognizing the role of the complementary strategy and adhering to the methodological assumptions of each method. 31 Principles and practices specific to mixed-methods research have been described extensively 28, 29 ; current applications are reported in the recently established Journal of Mixed Methods. 32 Although the present report focuses primarily on qualitative research, illustrative examples are also provided from mixed-methods studies to highlight the full range of potential applications.
When to Consider Using Qualitative Methods
Qualitative methods should be considered when the research aim is 1 or more of the following: to investigate complex phenomena that are difficult to measure quantitatively, to generate data necessary for a comprehensive understanding of a problem, to gain insights into potential causal mechanisms, to develop sound quantitative measurement processes or instruments, or to study special populations (Table 1) .
Investigating Complex Phenomena That Are Difficult to Measure Quantitatively
Complex phenomena such as organizational processes, change processes over time, and social interactions underlying specific outcomes may be difficult to measure quantitatively. 9 Qualitative methods can be helpful in identifying and characterizing multifaceted organizational dynamics that can influence outcomes, including organizational culture, clinical leadership, and team-based interactions. 10 For instance, 1 large qualitative study examined the process of implementing an innovative technology for cardiac surgery in hospitals with top-tier cardiac surgery departments. The researchers conducted interviews across 16 hospitals with an average of 10 key staff per site to characterize the changes in organizational and group routines triggered by technology adoption. The findings generated a process theory of how collective learning within teams influences the success of technology adoption in hospital settings. 33
Generating Data Necessary for a Comprehensive Understanding of the Problem
In cases in which quantitative data alone will not fully address the research question, qualitative approaches can be useful. A qualitative component can provide detailed perspectives of individuals or descriptions of processes, thereby ensuring a more comprehensive understanding of the phenomenon of interest. For instance, quantitative evidence regarding self-care practices of patients with congestive heart failure indicated interventions designed to enhance self-care have had modest success, which suggests a need to improve understanding of potentially modifiable patient-level factors. Horowitz and colleagues 34 illuminated the dynamics of selfregulation processes in patients with congestive heart failure using qualitative methods. The researchers interviewed 19 congestive heart failure patients to characterize these processes and found that patients had limited knowledge of congestive heart failure, failed to recognize and act on symptom exacerbation, and encountered a variety of barriers to care. Findings were used to modify an existing model of self-care to fit the unique experiences of patients with congestive heart failure.
Gaining Insights Into Potential Causal Mechanisms
Qualitative research can also illuminate the potential causal mechanisms that are associated with a given outcome and generate hypotheses about such mechanisms. A qualitative approach can be useful when researchers are interested in looking beyond identified variables that are statistically linked with a desired effect to understand why a given intervention has a specific impact, how the impact occurs, and in what organizational context. Exploration of the causal mechanisms underlying a statistical association may be performed either before or after the quantitative association has been found. For instance, Bradley and colleagues used qualitative methods to characterize potential causal factors that influence increased ␤-blocker use after acute myocardial infarction, 35 as well as reduced time to treatment for patients with ST-segment elevation myocardial infarction. 36, 37 These studies set a foundation for subsequent quantitative research to determine the statistical associations between qualitatively identified factors and outcomes in broader samples.
Developing Sound Quantitative Measurement Processes or Instruments
Qualitative methods can be useful in the development of patient-centered quantitative instruments for outcomes re- 38 Kressin and colleagues 39 used this approach in developing a psychometrically sound, patient-centered survey instrument measuring health-related beliefs, attitudes, and experiences of cardiac patients in the Veterans Administration system. In the first phase, qualitative data were gathered from 13 patients who had undergone cardiac stress testing with positive results to elicit patients' perceptions of their interaction with providers, including communication of patient concerns and preferences. 40 These findings subsequently were used in the construction and validation of a standardized questionnaire to assess patient beliefs, preferences, and experiences surrounding cardiac decision making. Qualitative approaches are also important when there are concerns about cross-cultural equivalency of existing tools, because psychological principles and measures that have not been cross-validated with different populations may be based on researchers' preconceived, and perhaps erroneous, assumptions. 41 Qualitative studies can help researchers evaluate the saliency and acceptability of defined constructs, identify missing constructs, employ appropriate language in the tool, and create suitable response formats.
Studying Special Populations
Qualitative research can offer important benefits for studies that involve special populations, including those that are traditionally underrepresented in research and those with low literacy. 42 Qualitative data collection methods, such as openended interviews, may be more effective and less intimidating than surveys for those who historically have been marginalized in research. Qualitative approaches can also be used to improve methods of recruitment and retention of underrepresented groups in health research. For instance, Koops and colleagues 43 sought to address ethical challenges in conducting research into thrombolysis for acute ischemic stroke patients. The large clinical trials required to determine the potential benefits of this treatment have been constrained by inherent ethical barriers, including the known risk of early fatal intracranial hemorrhage and the patient's potentially compromised ability to provide timely informed consent. The researchers explored views on informed consent for participation in clinical trials on stroke by gathering feedback on trial recruitment materials from 54 potential study participants. Their findings guided the development of the recruitment and informed consent procedures, which resulted in an ethically appropriate trial design.
Conducting Rigorous Qualitative Research
There is a substantial body of literature defining the principles and practices of scientifically sound qualitative and mixed methods in health services research. 9,23,27,29,44 -48 Qualitative methods involve the systematic collection, organization, and interpretation of data in accordance with rigorous and widely accepted techniques for research strategy, sampling, data collection, and analysis.
Research Strategy
Primary qualitative research strategies include grounded theory, ethnography, case study, and phenomenology. 9, 49 Each approach is uniquely suited for specific types of investigations, and the choice of design is determined by the overarching aim of the study. 23, 50, 51 Grounded theory uses systematic procedures to generate theory or insights describing a phenomenon and is grounded in the views expressed by study participants. 9, 27, 49 Based in sociology and inductive in nature, this approach involves an iterative process of data collection and analysis. Grounded theory relies on "theoretical sampling," in which the sample is developed and refined throughout the course of the study to explore insights that emerge from the data. 27 Analysis in grounded theory studies is typically guided by the constant comparative method, in which verbatim quotations or observations are catalogued into their essential concepts by use of codes or labels developed iteratively to reflect the data.
Ethnography is a form of field research that seeks to learn the culture of a particular setting or environment. 52 It often relies on participant observation through prolonged field work and may include other qualitative and quantitative methods. 53 The researcher becomes embedded in ongoing relationships with research participants for the purpose of observing and recording talk and behavior. In such cases, the researcher (as opposed to, for instance, surveys or questionnaires) is the primary instrument for data collection and analysis. 52, 54 The researcher seeks to place specific events into a broader, more meaningful context, with a focus on the culture and social interaction of the observed people or groups. 55 Ethnography is particularly valuable in understanding the influence of social and cultural norms on the effectiveness of health interventions. 52, 53 Case studies involve investigation of a specific, unique system with patterned behavior, dynamic properties, and defined features. 56 -58 Such designs may involve a single, in-depth case study or a set of several case studies, depending on the scope and goals of the research project. A case may be defined as a clinical case, critical incident, activity, process, family, organization, or system. A case study design is most useful when an individual case appears to produce new insights that might be transferred to a larger group of cases or activities. The aim of a case study may be exploratory (to define questions or hypotheses), descriptive (to depict a phenomenon within its context), or explanatory (to identify cause-and-effect relationships) in nature. 59 The quality of a case study is enhanced by the use of diverse data sources, including documentation, archival records, interviews, direct observation, participant-observation notes, and physical artifacts. 56 Phenomenology seeks to describe how individuals experience a specific phenomenon. Rooted in philosophy, this approach characterizes individuals' lived experiences of a phenomenon (such as grief) through gathering extensive narrative data from a small number of participants. The goal is to generate a deeper understanding of the "essence" or meaning of a particular phenomenon from the individual's perspective. 9 An additional research approach that may use qualitative methods (independently or in combination with quantitative methods) is community-based participatory action research. 60 This topic will be addressed in depth in a forthcoming article in this outcomes research series.
Sampling Strategy and Size
Systematic, scientifically sound methods for developing samples for qualitative and mixed-methods studies are well established. 9, 44, 61 In contrast to quantitative sampling techniques that rely on statistical probability theory, qualitative sampling is based on purposeful or theoretical sampling principles. The aim is to identify "information-rich" participants who have certain characteristics, detailed knowledge, or direct experience relevant to the phenomenon of interest. 26 A common approach known as purposeful sampling seeks to include the full spectrum of cases and reflect the diversity within a given population by including extreme or negative cases. 9 The sample size varies depending on the breadth and complexity of the inquiry, although samples are generally smaller than those used in quantitative studies and are studied intensively. Adequacy of the sample size is determined by the principle of theoretical saturation. Theoretical saturation refers to the point at which no new concepts emerge from the review of successive data from a sample that is diverse in pertinent characteristics and experiences. 27, 45, 62 Although it is not possible to define the number of participants in advance, a range of 20 to 30 interviews 9 or 4 to 6 focus groups 63 may achieve saturation.
Data Collection Methods
Primary methods of qualitative data collection include indepth interviews, focus groups, observation, and document review ( Table 2 ).
In-Depth Interviews
An in-depth interview is typically a 1-to-1 interaction between a researcher and a study participant. Interviews allow for the exploration of individual experiences and perceptions in great detail. 9, 54, 64 Interviews are particularly useful when rapport between the researchers and respondents is required to ensure candor, or in instances when privacy may alleviate fear of reprisal for negative statements, such as program evaluation or patient satisfaction studies. Although interviews are typically conducted either in person or via telephone, electronic (online) formats are emerging as a method that is particularly useful for isolated, difficult-to-reach study participants. 65 In-depth interviews (or guided conversations) allow the respondent to direct the course of discussion as much as possible. 66 The format allows the respondent to identify and describe concerns or concepts that may not have been anticipated or considered by the researchers. Interviews are highly interactive. The interviewer aims to be responsive to the language and concepts used by the interviewee. Data collection instruments are often referred to as discussion guides and may be semistructured (using open-ended questions within a predetermined set of topics) or in-depth (1 or 2 very broad questions that explore an issue or experience in great detail) in design. In addition to the established questions, the interviewer uses prompts and probes to clarify concepts, elicit detail, and extend the narrative. 67 These interview methods require highly experienced researchers with specific skills, including the ability to establish rapport with respondents, to use discussion guides flexibly, and to use probes and follow-up questions to draw out responses. Interviewers must be skilled in passive listening and in the use of neutral, nonjudgmental language in encouraging respondents to speak in detail. At the same time, interviewers must maintain control of the data gathering through vigilant attention to the purpose of the interview, asking the right questions to obtain relevant information, and giving appropriate verbal and nonverbal feedback. 9 Staff of diverse backgrounds can conduct high-quality interviews if provided adequate training in these methods.
Focus Groups
Focus groups are guided discussions among a small group of people who share a common characteristic central to the topic of interest. 46, 63, 68 The group interaction can serve as a catalyst to generate unique insights into understanding shared experiences and social norms. Focus groups are appropriate when the goal is to understand differences in perspectives between groups or categories of people or to uncover factors that influence opinions or behavior. 68 They may be especially effective with socially marginalized populations and can be useful in facilitating comfort among members in discussing potentially sensitive or intimate topics. 69 Focus group discussions can be conducted in person or via telephone, and electronic online formats are also emerging as an effective tool, particularly with adolescents. 70 The decision of whether to use focus groups or individual interviews is dependent on which format is most likely to encourage participants to speak with the greatest candor (the privacy of individual interviews versus the reassurance of group shared experience), the nature of data desired (eg, individual experiences versus social Focus groups rely on interactions among group members to widen the range of responses, activate forgotten details of individual experiences, or release inhibitions that otherwise discourage participants from disclosing information. 46 Depending on the depth and complexity of the topic, saturation may occur in 4 to 6 focus groups. 63 Discussion guides generally consist of 5 to 10 open-ended questions designed to stimulate discussion on central topics of interest. 68 Focus group moderators must be adept at guiding the dialogue while permitting free exchange and ensuring that participants feel comfortable in expressing discordant views. Encouraging members to describe and compare their experiences and opinions with other group members can uncover the degree of consensus or diversity on the topic. 46 There are a number of important considerations in the construction of groups, such as whether the group will comprise novices or experts, strangers or acquaintances, and other factors that may negatively influence the group dynamic, such as race, gender, income, or power differentials. 68 The guiding criterion is to ensure that the group composition does not inhibit members from speaking, so that the discussion generates comprehensive information that reflects the full spectrum of opinions and experiences.
Observation
Observational data collection involves the systematic, detailed observation of people and events to learn about behaviors and interactions in natural settings. 26 Such study designs are useful when the study goal is to understand cultural aspects of a setting or phenomenon, 71 when the situation of interest is hidden from the public, or when those in the setting appear to have notably different views than do outsiders. Observational data collection is accomplished through an extended period of interaction between the researcher and study participants, in the participants' milieu. 72 The researcher may be a participant or nonparticipant observer. Participant observers are not known to the study subjects as researchers, although the role of nonparticipant observers is made clear to all in the setting. A notable challenge of the latter method is the Hawthorn effect, or the degree to which participants may alter their talk or behavior because they are being watched. Although covert observation (in which participants are unaware of the researcher's role) may minimize this effect, it raises ethical questions and is therefore rare in health research. The data consist of extensive, detailed observational field notes that the researcher collects systematically and unobtrusively. Notes may include verbatim or paraphrased commentary, observations of the environment, and researcher reflections.
Document Review
A wide variety of written materials may serve as a valuable source of data. Documents include but are not limited to institutional documents (clinical, programmatic, or organizational records), personal documents (diaries, letters, artistic expressions), and public historical documents (legislative testimony, legal documents). 9 One method of systematic document review is content analysis, a strategy that generates inferences through objective and systematic identification of core elements of written communication. 73 Content analysis involves the categorization and classification of data to make inferences about the antecedents of a communication, describe and make inferences about characteristics of a communication, and make inferences about the effects of a communication. 73 
Data Analysis
Unlike quantitative studies, in which data collection is generally completed before data analysis begins, qualitative data collection and analysis occur in an iterative fashion. The research team moves back and forth between the data collection and data analysis processes to allow new avenues of inquiry to develop as additional data are collected. 23, 74 A commonly used analytic approach is the constant comparative method. 27, 44, 45 In this form of analysis, data are reviewed line by line in detail. As a concept becomes apparent, a code is assigned to that segment of the document (or an entire document). Codes are tags 44 or labels that help catalogue key concepts while preserving the context in which these concepts occur. To ascertain whether a code is assigned appropriately, the analyst compares text segments with segments that have been assigned the same code previously and decides whether they reflect the same concept. Using this constant-comparison method, the researchers refine dimensions of existing codes and identify new codes. Through this process, the code structure evolves inductively, in accordance with analytic principles of grounded theory. 27, 45 Qualitative data collection generates a substantial amount of data; for instance, 20 one-hour, in-depth interviews may generate up to 400 single-spaced pages of transcripts. Researchers often use computer software to facilitate qualitative data analysis through computerized coding, organization, searching, and retrieval of the data. Given the volume of data typically generated in a single study, software offers important efficiencies in organizing and retrieving data. Software provides a number of other important benefits, including more consistent and reproducible analysis, and access to analytic methods not available by hand. 75, 76 There are a number of software packages available; the most commonly used include AtlasTi, MAXqda, NVivo7, and ETHNOGRAPH version 5.0. [77] [78] [79] [80] 
Products of Qualitative Research
Although there are many products generated through qualitative inquiry (such as detailed descriptions of culture-sharing groups, case reports, narratives, and oral histories), certain forms of analytic output are particularly useful in outcomes research ( Table 3) . These include taxonomies, themes, and theories. 74 Taxonomy is a formal system for classifying multifaceted, complex phenomena according to a set of common conceptual domains and dimensions. Taxonomies promote increased clarity in defining and hence comparing of diverse, complex healthcare interventions common to outcomes research. 10 Themes are recurrent unifying concepts or statements 81 about the subject of inquiry. They can be used to describe a phenomenon in depth, such as patient preferences regarding a specific treatment outcome, and to generate hypotheses for subsequent quantitative investigation. Themes can also be interrelated to form a chronology of events or to portray a theory. Theory is a set of general, modifiable propositions that help explain, predict, and interpret events or phenomena of interest, such as uptake of evidence-based guidelines in clinical practice. Theory is important for understanding potential causal links and confounding variables, understanding the context within which phenomenon occur, and providing a potential framework for guiding subsequent empirical research.
Illustrations From Qualitative Research in Cardiovascular Disease
Qualitative and mixed methods offer unique opportunities to contribute to the empirical literature on key aspects of cardiovascular outcomes. 82 The following examples illustrate the use of these approaches in selected areas of cardiovascular outcomes research, including effectiveness, equity, efficiency, timeliness, and patient-centeredness.
Effectiveness
Translation of evidence-based practices in primary care is a major focus of outcomes and effectiveness research. For example, Fuat and colleagues 83 examined barriers to uptake of guidelines for diagnosis and management of heart failure in primary care. Focus groups with 30 general practitioners generated data to characterize the beliefs, current practices, and decision making of general practitioners in the diagnosis and management of suspected heart failure in primary care. Three central challenges were identified by general practitioners: uncertainty about clinical practice, lack of awareness of current evidence regarding therapeutic approaches, and influences of individual preference and local organizational factors. Findings can be used in the development of targeted interventions to increase uptake of evidence-based treatment strategies for heart failure.
Timeliness
Qualitative methods have also been used to examine aspects of organizational change in implementing guidelines for improving timeliness of cardiac care for patients with STsegment elevation myocardial infarction. 36, 37 One hundred twenty-two key informants at 11 top-performing hospitals described innovations that were critical to their success in reducing door-to-balloon times in the management of myocardial infarction with ST-segment elevation. Findings informed the development of a follow-up quantitative survey used in a larger study to identify strategies that were significantly associated with a significant reduction in door-toballoon times. 84 Another study explored the relationship between cardiac self-care behaviors and treatment timing among survivors of myocardial infarction. 85 Using mixed methods, the researchers analyzed a quantitative data set of 2972 myocardial infarction survivors and examined the relationship between time to treatment and 4 categories of patient characteristics known to influence timing (sociodemographics, clinical/risk factors, symptom experiences, and self-care activities). The researchers then analyzed qualitative illness narrative data from interviews with 35 patients who survived myocardial infarctions to further explore cardiac self-care responses, which generated novel and important insights on illness decision making and subsequent treatment actions.
Patient Centeredness
Development of patient-centered outcomes measures has been identified as a primary goal in outcomes research. 82 In an effort to improve understanding of patient reservations regarding antihypertensive medication, Benson and Britten 86 conducted in-depth interviews with 38 patients who were taking antihypertensive medication despite having concerns about the drug. They found diverse and highly individualized appraisal of risks and benefits of the medication therapy. The study highlighted the importance of having explicit discussions with patients regarding their balancing of reservations and reasons for taking medications when initiating antihypertensive therapy. Patient-centered outcomes research requires development of functional assessment benchmarks that reflect patient perceptions of important aspects of function in everyday life during stroke recovery. Using in-depth interviews with 40 male stroke survivors from 3 ethnic groups (Hispanic, black, and non-Hispanic white), Gubrium and colleagues 87 sought to understand the daily experiences of stroke survivors and to define components of function that are relevant from the patient's perspective. Findings revealed that methods of formal functional assessment do not address aspects of daily life defined as important by patients and indicated new domains to be incorporated into functional measures to more fully capture essential elements of daily function for stroke survivors.
Equity
Disentangling the potential sources of documented disparities in access to and outcomes of cardiac care has been identified as a priority. Little is known about factors that influence patient decision-making in ischemic heart disease, as well as whether racial groups differ in regard to these factors. To advance knowledge in these areas, Ferguson and colleagues 88 conducted a study using 15 focus groups with black and white patients who had received treatment for ischemic heart disease in 1 of 2 university-affiliated hospital emergency 
Ensuring Rigor of Qualitative and Mixed-Methods Research
Despite the integration of qualitative and mixed methods in biomedical and health services research, as well as a vast body of literature defining principles and practices of these methods, questions about scientific rigor persist. Concerns include the potential for researcher bias, a lack of reproducibility, and limited generalizability of findings. 89 A number of useful guidelines exist for assessing the soundness of qualitative and mixed-methods research. 89 -96 The core concepts of validity, reliability, and generalizability that are essential markers of sound quantitative research apply to some degree in qualitative studies as well. Analogous principles in qualitative research are known as credibility, dependability, and transferability, respectively. 91, 97 The credibility of a study is determined by assessing the findings in several ways, including the degree to which the findings plausibly explain the phenomenon of interest, the extent to which findings cohere with what is already known, the attention paid to alternative or rival explanations or interpretations, and the correspondence between the researcher's and respondent's portrayal of respondent experience. Dependability refers to the degree to which the researchers account for and/or describe the changing contexts and circumstances during the study. Dependability can be enhanced by altering the research design or data collection as new findings emerge during data collection, by using multiple coders who engage in multicoder agreement analysis, and by the establishment of a multidisciplinary research team. Transferability is the degree to which themes or research protocols can be transferred or generalized to other settings, contexts, or populations. 98 The researchers must provide sufficiently detailed information to allow the reader to determine whether the findings are applicable (or can transfer to) to another specific environment.
There are a number of specific techniques recognized by qualitative and mixed methods experts 23, 29, 44, 46, 51, 97, 99, 100 to enhance credibility, dependability, and transferability of qualitative research. These include strategies for study design, data collection, analysis, and reporting. Experts caution that the rote use of these techniques does not necessarily confer rigor and that principles and assumptions of qualitative research design and analysis must be applied consistently. 8, 74, 101 Guidelines should be used with judgment and integrity and with the primary aim of conducing scientifically sound research.
Study Design
The rationale for the study design must be explicit and compelling, including justification for the use of the qualitative approach in general, as well as the choice of a specific method (eg, focus group, in-depth interview, or observation). 89, 90, 98 For instance, in-depth interviews would be ap-propriate for examining individual perceptions and beliefs, whereas observational methods are necessary for assessing behaviors in a specific environmental context.
Sampling Strategy and Size
The sample should be constructed in accordance with established principles of qualitative sampling. 9, 44 The process should be systematic, conceptually sound, and thoroughly documented. The sample must include enough participants to provide sufficient representation of relevant characteristics, and negative or disconfirming cases or viewpoints should be reflected in the sample. The most commonly used criterion for determining adequate sample size is theoretical saturation.
Data Collection
There are several specific strategies to enhance the integrity and dependability of the data. First, given the critical role of the interviewer in data gathering, it is essential to employ interviewers with substantial training and experience in qualitative data collection. Second, although handwritten notes or summaries of interviews are a useful reference, audiotape or videotape of the interviews, focus group discussions, or observations ensures accuracy of the data and ready accessibility to other researchers. Third, some experts recommend the use of a professional transcription service with independent verification of transcription accuracy. This ensures that all data are intact and included in a standard master data set. Finally, although not essential, there is increasing importance placed on the use of computer software to organize and maintain data.
Data Analyses
Qualitative researchers can and should use methods of analysis that are explicit, systematic, and reproducible. 96 Some experts argue that a single researcher conducting all the coding is both sufficient and preferred, particularly in ethnographic studies in which the individual researcher is inextricably enmeshed in the data collection and analysis. In these cases, awareness of and attention to the researcher's potential biases is important. 98, 102 Other experts suggest that the quality and breadth of analysis are enhanced by ongoing and close involvement of multiple analysts from differing disciplines. 8, 21, 91, 103 A multidisciplinary analytical team can generate unique insights from differing perspectives, engage in critical discussion of unclear or subjective data, and ensure consideration of multiple interpretations of the data. In either approach, researchers must look for and examine disconfirming, negative, and deviant cases (those that do not fit neatly within the explanatory scheme) and provide possible explanations for why the data vary. Deviant cases can also be useful in refining the existing theory to increase its reliability and validity. 8, 103 Because of the integrative and fluid nature of qualitative analysis, it is critical to maintain systematic, detailed documentation of analytic decisions, sometimes referred to as an audit trail. 44 Documentation might include memos about insights at different points in the process, the regularly updated coding schemes with definitions and properties described, and analytic decisions made through the process.
The goal is to provide sufficient detail so that another researcher could analyze the same data in the same way and come to essentially similar conclusions. 8
Presentation of Findings
Authors should provide an explicit and well-cited description of methods and a thorough, detailed report of findings. Because a central benefit of qualitative research is to discover novel insights, particular caution must be exercised to avoid telling a story that is relatively obvious or, as experts have described, "rhetorically convincing but scientifically incomplete." 8, 89 It is also incumbent on the researchers to place the findings in the context of what is already known and to describe the specific and novel contributions made by their findings.
Other Techniques for Ensuring Rigor
Other strategies for enhancing rigor include triangulation, participant validation, and coder reliability checks, although opinions vary 30, 44, 47, 62, 71, 101, 104 as to their utility. Because they are time-and resource-intensive techniques, they should be considered carefully at the onset of the study. They should be incorporated in the study design only if they are determined to be appropriate for the research and if there are sufficient resources to implement them fully and in accordance with established principles and practices.
Triangulation is a process by which a single phenomenon is examined with multiple observers, theories, methods, or data sources to determine the degree of convergence across components. 9, 21, 91 This process offers the benefits of crossvalidation of findings and a more holistic understanding by capturing the context in which phenomena occur. Triangulation can also minimize common method bias, 28 which can occur if the same source provides information on all variables of interest. 21, 105 Challenges in the use of triangulation include securing funding to address essentially the same research question twice and addressing discordant findings across components. 30 Participant validation strategies involve presenting findings to the study participants for confirmation as to whether the findings represent a reasonable account of their experience. 97 Although participant feedback can be useful for assessing the face validity of findings, fidelity to the participants' perception is only 1 marker of validity. Some experts suggest it is helpful to view participant validation as 1 step in a process of error reduction. 8, 89 Practical considerations for participant confirmation include the point at which feedback is solicited, the scope and depth of findings to be shared, the systematic process to be used for gathering feedback, whether to request input from some or all participants, and plans for addressing disconfirming or discordant views.
Coder reliability refers to the degree to which 2 coders agree in their independent assignment of codes to text. Coder reliability checks have been suggested as 1 tool for establishing rigor, and percentages of agreement 44 are occasionally reported in the empirical literature. However, some experts question the utility of computing percentages of agreement among codes. They suggest that the greater value is in the insights generated by team discussions of disagreements and the subsequent refinement of codes as indicated. 106, 107 Others observe that these approaches need not be mutually exclusive and that it is possible for a research team to use both strategies. 29
Future Directions for Outcomes Research on Cardiovascular Disease
Although cardiovascular outcomes research has contributed to improvements in both practice and policy over the past decade, important challenges remain. 82 Qualitative and mixed methods represent a body of scientifically sound, wellestablished research approaches that are uniquely suited to help address these challenges. For instance, qualitative methods can shed light on facilitators of and barriers to the uptake of promising interventions or evidence-based guidelines through characterization of key aspects of organizational context and clinical processes. Optimal outcomes require supporting principles of patient centeredness and promoting understanding of patient experience. By emphasizing the patient's perspective in the conceptualization and implementation of research, qualitative methods can illuminate aspects of the patient experience that have been largely ignored. The importance of patient-centered perceptions of outcomes has been noted specifically in the areas of acute and long-term care for people with stroke 108 and persons with disabilities. 109 Critical areas of research to address racial/ethnic disparities in cardiovascular disease outcomes have been identified. Qualitative methods can identify barriers to implementing and sustaining community-based prevention programs to improve cardiovascular health. 110 Qualitative approaches can also inform the development of tailored intervention strategies for areas of high disease risk and burden for ethnic/racial minority groups. 111 Finally, ensuring patient safety, including reduction of misuse of medical therapies and oversights in the course of clinical care, has been identified as a priority. Patient and provider views on sensitive healthcare quality issues such as adverse events and medical errors are topics well suited for qualitative investigation. 112, 113 
Conclusion
Not everything that can be counted counts, and not everything that counts can be counted.
-Albert Einstein, attributed (German-born US physicist, 1879 to 1955) 114 Research that draws on the strengths of both quantitative and qualitative approaches has become increasingly recognized as essential in a number of fields intrinsic to outcomes research. Qualitative and mixed methods have been used in a number of areas of clinical medicine, including critical care, 13, 115, 116 oncology, 117 surgery, 118 primary care, 119, 120 and orthopedics. 121 The present report introduces qualitative and mixed methods as providing unique and critical opportunities for cardiovascular outcomes research. A clear understanding of such methodologies and systematic incorporation of established techniques for ensuring rigor can help outcomes researchers successfully adopt and integrate qualitative approaches when they are appropriate.
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